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Abstract 
Teeth and mouth problems in Indonesia still require considerable attention to this day. This study aims to 
determine the determinants of dental caries in students in Kendari City. This study was an observational study 
with a cross-sectional analytic design. The location of this study was in primary schools in the working area of 
the Kendari City Health Office which was selected as the sample. The number of samples needed in this study 
was determined based on the proportion formula in two populations. The minimum numbers of samples needed 
were 100 students using a multistage random sampling technique with Proportional to Size probabilities. The 
statistical test used in this study is chi square with a value of α = 0.05. The results showed that univariately it 
appears in table 1 that 51% of respondents had good tooth brushing habits, there were 66% of respondents still 
having the wrong manners to brush their teeth, there were 75% of respondents often eating cariogenic food, 
there were still 65% who did not do regular dental check up every 6 months. There is a relationship between 
variable brushing habits with the incidence of dental caries, has a p value = 0.001. There is a variable 
relationship between how to brush teeth with the incidence of dental caries, has a p value = 0.011. There is a 
relationship between variable cariogenic food consumption and the incidence of dental caries, which has a p 
value = 0,000. There is a relationship between variable periodic dental check with the incidence of dental caries, 
has a p value = 0,000. It was concluded that the habit of brushing teeth, how to brush teeth, the consumption of 
cariogenic foods, regular dental checkups were related to the incidence of dental caries. 
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1. Introduction  
The number of dental and oral problems in Indonesia is still quite high, especially dental caries [1]. Dental and 
oral problems in Indonesia still require considerable attention [2]. Data collected from the Basic Health 
Research [3] comprehensively shows that the national prevalence of dental and oral problems is 57.6% which 
means that the prevalence rate has increased compared to the results of the 2013 survey (25.9%). As many as 14 
provinces in Indonesia have oral and dental health problems above the national standard where Central Sulawesi 
is the highest province in prevalence of dental and oral health problems of 73.5%. Dental caries in children at 
this time is influenced by behavioral factors. Lack of concern for dental and oral health can result in decreased 
productivity due to pain [4]. Remnants of food stuck to the teeth can cause tooth decay such as porous, hollow, 
etc. The impact caused by dental caries that occurs in children will hinder the development process in children, 
including a decrease in intelligence if it occurs continuously and in the long term will affect the quality of life of 
children [5]. One of the causes of dental caries in a person is a habit of consuming sweet and sticky foods, 
including feeling lazy and wrong way to brush teeth and rarely check dental health every 6 months can also 
cause dental caries [6]. Efforts to maintain dental and oral health should be done as early as possible as a form 
of prevention of dental caries in children. School is one of the most appropriate environments as a place for the 
promotion of dental health [7].  
One of the efforts to maintain dental and oral health is to train a child's motor skills, including brushing teeth. 
The ability to brush teeth properly and correctly is an important factor in dental and oral maintenance [8]. The 
purpose of this study was to analyze the determinants of dental caries incidents including the habit of brushing 
teeth, eating habits of cariogenic food, how to brush teeth properly, and the behavior of having a routine dental 
check on the incidence of dental caries in elementary school students in Kendari City. 
2. Materials and Methods 
This study was an observational study with a cross-sectional analytic design to see the relationship between 
tooth brushing habits, eating habits of cariogenic food, habit of regularly changing toothbrushes, routine dental 
check behavior towards dental caries events in elementary school students.  
The location of this study was in elementary schools in the working area of the Kendari City Health Office that 
was selected as the sample. The time of research is September-November 2019. The number of samples needed 
in this study is determined based on the formula of proportions in two populations and the minimum number of 
samples needed is 100 students. The primary schools sampled were selected by multistage random sampling 
technique with Proportional to Size Probability.  
The minimum number of schools sampled is 4 schools (≥10%) of the total existing schools. Then, grade IV and 
V students will be selected as samples with the consideration that students in grades IV and V will be easier to 
communicate with. Students who are sampled in this study will be randomized based on student attendance lists. 
The statistical test used in this study is chi square with a value of α = 0.05. 
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3. Result  
Table 1: Respondent Characteristics 
No Variable category f % 
1 School SDN 51 Kendari City 29 29 
  SDN 52 Kendari City 21 21 
  SDN 53 Kendari City 31 31 
  SDN 54 Kendari City 19 19 
2 Class  IV 54 54 
  V 46 46 
3 Gender Male 44 44 
  Female 56 56 
4 Age 9 36 36 
  10 30 30 
  11 34 34 
5 Dental Caries (+) 53 53 
  (-) 47 47 
6 Brushing-teeth habits Poor  49 49 
  Good  51 51 
7 Brushing-teeth manner Wrong 66 66 
  Right  34 34 
8 Eating Cariogenic food habits  Often  75 75 
  Rare   25 25 
9 Dental check up Not done 65 65 
  done  35 35 
Based on table 1 about the characteristics of respondents it can be explained that the number of respondents was 
100 students. Most respondents were in SD Negeri 53 Kota Kendari, coming from class IV, age 9 years and 
female sex. Univariately, 51% of respondents have good tooth brushing habits, meaning that they have brushed 
their teeth at least twice a day, ie in the morning after breakfast and at night before going to bed. 66% of 
respondents still had the wrong way to brush their teeth, which is brushing their teeth in the wrong direction and 
with too much pressure. There are 75% of respondents often eat cariogenic food. As many as 65% respondents 
do not regularly checking up their teeth every 6 months. 
Table 2: Relationship between Tooth Brushing Habits and Dental Caries Incidence in SDN Kendari City 
Tooth brushing Habits caries (+) caries (-) p value 
f % f %  
0,001 Poor  35 70 15 30 
Good  18 36 32 64 
Total  53 53 47 47 
In table 2, out of 30 respondents who have poor tooth brushing habits, 35 people suffer more dental caries 
(70%), and in 64 respondents who have good tooth brushing habits, more respondents who do not suffer from 
dental caries as many as 32 people ( 64%). Based on the results of statistical tests found that there is a 
relationship between variables of tooth brushing habits with the incidence of dental caries, has a p value = 0.001. 
Table 3 shows that of the 67 respondents who had the wrong way to brush their teeth, there were 42 people with 
dental caries (62.7%), and 33 respondents who had the right way to brush their teeth, those who did not suffer 
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from dental caries were 22 people (66, 7%). Based on the results of the statistical test it was found that there was 
a relationship between the way to brush teeth and the incidence of dental caries, having a p value = 0.011. 
Table 3: Relationship between tooth brushing manners with dental caries in SDN Kendari City 
Tooth brushing manners caries (+) caries (-) p value 
f % f %  
0,011 Wrong  42 62,7 25 37,3 
Right 11 33,3 22 66,7 
Total  53 53 47 47 
Table 4: Relationship between consumption of cariogenic food and the incidence of dental caries in SDN 
Kendari City 
Consume cariogenic food caries (+) caries (-) p value 
f % f %  
0,000 Often 50 66,7 25 33,3 
Rare  3 12 22 88 
Total  53 53 47 47 
From table 4 it can be seen that of the 75 respondents who had frequent cariogenic food consumption, 50 people 
with dental caries (66.7%), and of the 25 respondents who had a rare cariogenic food consumption, more 
respondents who did not suffer from dental caries as many as 22 people (88%). Based on the results of statistical 
tests found that there is a relationship between variable consumption of cariogenic foods with the incidence of 
dental caries, has a p value = 0,000. 
Table 5: Relationship of Periodic Dental Check up with Dental Caries in SDN Kendari City 
Periodic Dental Check Up caries (+) caries (-) p value 
f % f %  
0,000 Not Done 46 70,8 19 29,2 
Done  7 20 28 80 
Total  53 53 47 47 
In table 5, 65 respondents did periodic dental examinations, more people suffered from dental caries as many as 
46 people (70.8%), and in 35 respondents who did periodic dental examinations, more respondents did not 
report dental caries as many as 28 people (80%). Based on the results of statistical tests found there is a 
relationship between variables checking teeth regularly with the incidence of dental caries, has a p value = 
0,000. 
4. Discussion  
One health problem that needs to be addressed is dental and oral health problems. Dental health problems in 
Indonesia are still interesting to study because caries prevalence and periodontal disease reach 80% of the 
population frequency [3]. Dental health efforts need to consider aspects of the environment, education, public 
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awareness and dental health management, including prevention and care [9]. The main group affected by dental 
caries is the age group of 6-14 years with a DMF-t index of 2.21 [10]. This might be due to lack of 
understanding the need to maintain oral health, where the eating patterns of elementary school students who 
prefer sweets (sweets, chocolates, etc.) and the lack of awareness of parents to bring their children to check their 
teeth [11] Dental caries that are not treated will cause pulp tissue abnormalities and periapical and revoked. This 
may be due to lack of knowledge about the importance of caring for damaged primary teeth. So many people are 
letting their teeth become more damaged and extracted themselves. Awareness to apply positive habits is very 
important in maintaining daily dental and oral hygiene in children. To increase this awareness, health education 
is needed which includes adequate communication, motivation and parental instructions [9]. The high 
prevalence of dental caries is not much different from the results of the Riskesdas (basic health research) survey 
in 2013 in which the survey results showed the prevalence of dental caries in Indonesia reached 46.5% [12]. 
There are different levels of dental caries experienced by male and female. Dental caries was more experienced 
by male students (60.9%) than female students. The percentage of dental caries that occurs in men is greater 
than in female due to a variety of habits that affect it. Female are better at maintaining oral hygiene than male. 
This is because female prioritize and have awareness of the maintenance of clean teeth so that it will be more 
diligent to brush teeth. Male usually pay less attention to oral hygiene and are lazy to brush their teeth compared 
to female students, there is also a tendency for female students to avoid sweets because they worry about being 
fat [13]. Out of 100 respondents, 49% of students have the habit of brushing their teeth less and 51% have a 
habit of brushing their teeth well. If it is explained based on the criteria for quantity of brushing your teeth, time 
of brushing teeth and the tools used in brushing teeth, there are 66% of students who brush their teeth not at the 
right time ie in the morning after breakfast and at night before going to sleep. As for the quantity criteria for 
brushing teeth and the tools used to brush teeth, most students already have good habits related to this matter. 
This shows the need for information and education for students to be able to change these habits to prevent 
dental caries. Bivariate analysis results between the habit of brushing teeth and dental caries in this study 
showed a value of p <0.05, 0.001. This means that the tendency to brush teeth is poor related to the incidence of 
dental caries. Tooth brushing after breakfast and before going to sleep will affect the severity of dental caries 
with a chi square test value of p = 0.011. If someone has the habit of brushing their teeth after breakfast then the 
respondent will have a tendency to have fewer and less severe dental caries. This also happens to the habit of 
brushing teeth at night before going to bed. Respondents who have the habit of brushing their teeth before going 
to bed tend to have a mild level of dental caries [14]. There is a strong correlation with negative direction 
between tooth brushing behavior and dental caries level with p = 0,000. That is, the better the behavior of tooth 
brushing, the level of dental caries will be mild. The results of research conducted in Yogyakarta showed a 
significant relationship between the habits of brushing teeth before going to bed at night with dental caries in 
respondents. Caries is a hard tooth tissue disease caused by microorganism activity in a fermented carbohydrate 
and can occur because there is a combination of four causative factors namely, host, microorganism, substrate 
and time. Caries can be prevented by modifying the causative factor by removing plaque. Brushing teeth is the 
main mechanical way to remove dental plaque. The recommended habit of brushing teeth is at least twice a day, 
in the morning after eating and at night before going to sleep [15]. The habit of brushing teeth before going to 
bed can clean the rest of food stuck to the teeth so that plaque formation during sleep can be inhibited and 
plaque accumulation is reduced. At night there is a decrease in salivary secretion, the rate of salivary flow 
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during sleep is around 0.03 ml / min with the total volume of saliva during sleep within 8 hours of only about 15 
ml. The most important time for someone to brush their teeth is before going to bed at night, because salivary 
flow decreases during sleep and the protective effect of saliva is lost. Saliva plays an important role in the 
process of caries prevention, reduced salivary secretion can reduce the ability to clean the oral cavity, and 
increase plaque formation [16]. Univariately, the results showed that most students (66%) were wrong in 
practicing tooth brushing. These results reflect that students' knowledge about brushing their teeth is still 
lacking. The results of bivariate analysis showed that students who brushed their teeth incorrectly were 
associated with dental caries compared to students who brushed their teeth correctly. In this study, there were 
several respondents who routinely brush their teeth but still suffer from dental caries. This may be influenced by 
several factors including the level of concern of children towards the right way to brush their teeth. Brushing 
teeth back and forth and strong pressure can cause damage to teeth including dental caries. The results of 
research conducted in Yogyakarta showed that in general elementary school students lacked knowledge of the 
correct way to brush their teeth. It was found that only 57.3% of elementary school students could answer the 
procedure for brushing their teeth correctly. Brushing your teeth in the wrong direction with too much pressure 
can cause tooth wear and gum loss (gum recession) [17]. For this reason, providing information to elementary 
school students about how to brush their teeth properly needs to be improved. Children who are used to 
regularly brushing their teeth will certainly be proven through oral hygiene. However, regular brushing does not 
necessarily produce good oral hygiene. This can be due to the time and manner in brushing that are not right. 
Teeth brushing technique for children must be a brushing technique that is easy to understand and simple, so 
that it will definitely be done by children or their parents. Basically, the technique of brushing teeth for children 
is that all tooth surfaces are brushed until they are completely clean [18]  This explanation can be directly and 
continuously explained to children and their parents in order to obtain satisfactory conditions of oral hygiene. 
The results of this study indicate that almost all respondents (77%) often eat various types of cariogenic food. 
This means that within a week almost all students eat cariogenic food more than 4 times. For that, it needs more 
integrated prevention and supervision efforts so that this will discontinue becoming a bad habit. The results of 
this study indicate that students who frequently eat cariogenic foods are associated with the incidence of dental 
caries compared to students who rarely consume cariogenic foods. The results of this study indicate that students 
who frequently eat cariogenic foods are associated with the incidence of dental caries compared to students who 
rarely consume cariogenic foods. Frequent consumption of sweet foods will tend to have dental caries. In a 
study conducted in the city of Makassar, 92% of primary school students found that eating cariogenic food> 2 
times a day. Statistical results show a significant relationship between cariogenic food with the occurrence of 
dental caries with a value of p = 0,000. Similar results were also found by [19], who found that there was a 
significant relationship between eating habits of cariogenic food and the experience of dental caries with. The 
statistical results show the value of p = 0,000 [6]. In this study it can be seen that from 100 students who 
examined dental and oral hygiene, the number of students who have a good level of dental and oral hygiene is 
not much different from students who have a level of poor dental and oral hygiene. The average value of OHI-S 
shows 1.8 results in the WHO category, including the moderate category. Meanwhile, there were no students 
with poor levels of dental and oral hygiene. The results of the bivariate analysis showed that there was a 
relationship between not doing routine dental check every 6 months and the incidence of dental caries with a p 
value = 0,000. Mother's knowledge and attitude towards children's health / dental and oral care is quite good but 
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her behavior is not in accordance with her knowledge and attitude. RISKESDAS 2018 shows the prevalence of 
people with dental-mouth problems and who received treatment from dental medical personnel in the last 12 
months is 23.4%, and there is 1.6% of the population who have lost all their original teeth. This situation shows 
the still low awareness and ability of the community to seek treatment at the right service facilities [20]. 
5. Conclusion 
Based on the results of the study and discussion above, this study can be concluded that the incidence of dental 
caries in elementary school-age children is related to the variable of brushing habits with dental caries, tooth 
brushing manners, the consumption of cariogenic foods and regular dental checkups every 6 months. Authors 
recommends the students for dental examinations at least once every 6 months regularly, also brush their teeth 
properly after consuming food. 
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